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(54) [Title Of the Invention] FALSE-OPERATION PREVENTING DEVICE 
FOR RECEIVER 
(57) [Abstract] 

[Object] To provide a device for preventing a false operation 
in a receiver, which prevents a signal input by mishandling, 
and which consumes a small amount of current. 
[Solving Means] A false-operation preventing device for a 
receiver includes: signal receiving means which receives a 
transmission signal; and signal processing means which 
processes the signal received by the signal receiving means. 
In the device, the signal processing means adjusts power 
supplied to the signal receiving means, so that an ON state where 
the transmission signal is receivable by the signal receiving 
means, and an OFF state where the transmission signal is 
unreceivable by the signal receiving means, are alternately 
repeated . 
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[Scope of Claim] 
[Claim 1] 

A false-operation preventing device for a receiver, 
including: signal receiving means which receives a transmission 
signal; and signal processing means which processes a signal 
received by the signal receiving means, the device 
characterized in that 

the signal processing means adjusts power supplied to the 
signal receiving means, so that an ON state where the 
transmission signal is receivable by the signal receiving means, 
and an OFF state where the transmission signal is unreceivable 
by the signal receiving means, are alternately repeated, 
[claim 2] 

The false-operation preventing device for a receiver 
according to claim 1, characterized in that 

the transmission signal includes an ID code representing 
a specific function, and 

the ID code is received a plurality of times during the 
ON state, 
[claim 3] 

The false-operation preventing device for a receiver 

according to claim 2, characterized in that 

the signal receiving means receives the ID code, and 
the signal processing means determines whether or not the 

ID code is received at least twice consecutively. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] 

The present invention relates to a device which includes 
a transmitter and a receiver, and which transmits and receives 
a signal. Particularly, the present invention relates to a 
false-operation preventing device for a receiver, which, even 
when a signal is transmitted by a false operation of a 
transmitter, is capable of eliminating the signal. 
[0002] 
[Prior Art] 
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Heretofore, there has been a signal transceiver including 
a receiver and a transmitter such as a remote controller. 
Specifically, the example includes a remote controller for a 
television as well as a keyless entry system to start an engine 
of or to unlock a door of an automobile located at a remote 
position. The device or system includes: a transmitter which 
is capable of transmitting a command signal corresponding to 
a function of, for example, switching channels of and turning 
on/off the power of a television, or unlocking a door of and 
starting an engine of an automobile; and a receiver which 
operates in reference to a received signal to cause a function 
corresponding to the signal to be implemented. Meanwhile, it 
has been necessary to set a preamble signal in front of an 
original input signal in the signal to be transmitted from the 
transmitter. The preamble signal is used to allow the receiver 
to distinguish the received signal between a noise and a correct 
input signal, or to allow a transmission circuit to operate 
stably . 
[0003] 

[Problems to be Solved by the Invention] 

Nevertheless, since it is unknown when to receive a signal 
from the transmitter, the receiver side is constantly waiting 
the signal to come, that is, the receiver is continuously in 
a waiting state. This results in a problem that a large amount 
of current (approximately 4 mA to 8 mA) is consumed by the 
receiver . Furthermore, by forming the preamble signal in front 
of the original signal, the entire length of the transmission 
signal is increased. Accordingly, another problem arises that 
both the transmission time and the amount of current consumed 
for transmitting the signal are increased by the amount of the 
increased length. The above-described problem of the 
increased power consumption also leads to a problem of 
shortening the lifetime of a battery of an automobile or a 
motorcycle . 
[0004] 
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The present invention has been made in consideration of 
the above-mentioned problems. An object of the present 
invention is to provide a false-operation preventing device for 
a receiver, which is capable of surely preventing the false 
operation and is also capable of preventing a signal caused by 
mishandling from being inputted while suppressing the power 
consumption as much as possible. 
[0005] 

[Means for Solving the Problems] 

In order to achieve the above object, a first 
characteristic configuration of the false-operation 
preventing device for a receiver according to the present 
invention is as set forth in claim 1 in the section of Scope 
of Claim. Specifically, the first characteristic 

configuration is a false-operation preventing device for a 
receiver, including: signal receiving means which receives a 
transmission signal; and signal processing means which 
processes a signal received by the signal receiving means . The 
signal processing means adjusts power supplied to the signal 
receiving means. As a result, an ON state where the 
transmission signal is receivable by the signal receiving means, 
and an OFF state where the transmission signal is unreceivable, 
are alternately repeated. 
[0006] 

In order to achieve the above object, a second 
characteristic configuration of the false-operation 
preventing device for a receiver according to the present 
invention is as set forth in claim 2, in addition to the first 
characteristic configuration, in the section of Scope of Claim. 
Specifically, in the second characteristic configuration, the 
transmission signal includes an ID code representing a specific 
function, and the ID code is received multiple times during the 
ON state. 
[0007] 

In order to achieve the above object, a third 
characteristic configuration of the false-operation 
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preventing device for a receiver according to the present 
invention is as set forth in claim 3, in addition to the second 
characteristic configuration, in the section of Scope of Claim. 
Specifically, in the third characteristic configuration, the 
signal receiving means receives the ID code, and the signal 
processing means determines whether or not the ID code is 
received at least twice consecutively. 
[0008] 

Hereinafter, operations and effects will be described. 
According to the first characteristic configuration of the 
present invention, the signal receiving means receives a 
transmission signal . The signal processing means receives and 
processes the signal transmitted from the signal receiving 
means. Signal output means generates an output signal on the 
basis of the processing result. Furthermore, the above signal 
processing means adjusts power supplied to the above signal 
receiving means. As a result, an ON state where the above 
transmission signal is receivable by the above signal receiving 
means, and an OFF state where the above transmission signal is 
unreceivable, are alternately and repeated. In such a 
configuration, upon receipt of a signal instantaneously 
inputted by, for example, mishandling and then transmitted, the 
receipt is less likely to match the timing of the ON state of 
the signal receiving means. When the signal does not match the 
timing of the ON state, the input by the mishandling is ignored 
due to the OFF state of the signal receiving means. In this 
manner, the instantaneous input, i.e., input which seems to be 
abnormal can be ignored. Thereby, it is possible to configure 
an efficient false-operation preventing device for a receiver. 
Furthermore, the ON state and the OFF state of the signal 
receiving means are alternately repeated, and thus the signal 
receiving means is not continuously in a waiting state. This 
makes it possible to reduce consumption of current by the signal 
receiving means . 
[0009] 
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According to the second characteristic configuration of 
the present invention, the transmission signal includes an ID 
code representing a specific function, and the ID code is 
received multiple times during the ON state. Thereby, it is 
possible to form an input signal without setting a preamble 
signal in front of the original input signal. The reason that 
it is not necessary to set the preamble signal is that the first 
ID code among the ID codes transmitted multiple times is used 
as the preamble signal. 
[0010] 

According to the third characteristic configuration of 
the present invention, the signal receiving means receives the 
ID code corresponding to a specific function. The signal 
processing means inguires for the ID code, and examines whether 
or not the appropriate ID code is received at least twice 
consecutively. The signal output means generates an output 
signal on the basis of the result of the ID code authentication. 
In this configuration, the ID code, which is an input signal, 
is received twice consecutively. Then, the ID codes are 
compared with each other, and confirmed. Thereby, it is 
possible to prevent a false operation by an apparatus. 
[0011] 

[Embodiment Modes of the Invention] 

Hereinafter, a false-operation preventing device for a 
receiver of the present invention will be described while a 
keyless entry system 1 employed as a remote-controller switch 
of an automobile is taken as an example. In Fig. 1, a 
transmitter 2 includes: at least one switch 4; first control 
means 5 which selects an ID code corresponding to an input from 
the switch 4 to generate a signal; and modulation means 7 which 
modulates the signal; and an antenna 8 which transmits the 
signal thus modulated. Meanwhile, a receiver 3 includes: an 
antenna 9 which receives the transmission signal transmitted 
from the transmitter 2; an amplifier 10 which amplifies the 
signal; demodulation means 11 which demodulates the 
transmission signal to acguire an ID code included in the 
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transmission signal; and second control means 12 which analyzes 
the ID code, which controls operations of the amplifier 10 and 
the demodulation means 11 as well as powers supplied thereto, 
and which generates an output signal. In this manner, the 
false-operation preventing device for a receiver according to 
the present invention includes signal receiving means which 
receives a transmission signal, and signal processing means 
which processes the signal received by the signal receiving 
means. Here, the signal receiving means is represented by the 
amplifier 10 and the demodulation means 11, and the signal 
processing means is represented by the second control means 12 . 
[0012] 

In the keyless entry system 1 shown in Fig. 1, a signal 
is inputted by operating the switch 4 of the transmitter 2. 
Incidentally, if the multiple switches 4 are provided, or if 
the switch 4 has multiple states (multiple terminals) , multiple 
signals will be generated. For example, multiple switches 
which correspond to various functions may be used, such as a 
switch for starting an engine, a switch for locking a door, and 
a switch for unlocking a door. Alternatively, a switch which 
includes multiple terminals, and which switches and uses the 
terminals corresponding to the respective functions, may also 
be used. 
[0013] 

Upon receiving the input by the switch 4, the control means 
sets an ID code corresponding to the input signal with ID setting 
means 6 . Specifically, the ID codes corresponding to, for 
example, the respective input signals for starting an engine 
are set. The ID setting means 6 previously stores input signals 
from the switch 4 and the corresponding ID codes in combination, 
and is configured to easily set an ID code upon receiving an 
input. It should be noted that the ID code is a signal having 
a specific waveform, and the signal thus generated is modulated 
by the modulation means 7, and transmitted from the antenna 8. 
[0014] 
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Hereinafter, a first embodiment of the present invention 
will be described with reference to Fig. 3. In Step 100, the 
modulated signal transmitted from the antenna 8 is received by 
the antenna 9 of the receiver 3. In Step 104, the modulated 
signal thus received is amplified by the amplifier 10, and 
forwarded to the demodulation means 11. In Step 108, the 
modulated signal received by the demodulation means 11 is 
demodulated to a signal having a waveform which corresponds to 
an ID code. In Step 110, the second control means 12 determines 
a corresponding function from the ID code included in the signal, 
and the control means generates an output signal, such as an 
engine-start command signal, so that the function corresponding 
to the ID code is performed. Then, the output signal is 
transmitted to each component such as an engine. 
[0015] 

In this embodiment, direct-current power supplied to the 
amplifier 10 and the demodulation means 11 are controlled by 
the control means in the receiver 3. Since the waveform of the 
power control signal has a waveform shape as shown in Fig. 2, 
the amplifier 10 and the demodulation means 11 operate so that 
an ON state and an OFF state are repeated in turn as in Step 
102. In the waveform shown in Fig. 2, an ON state of 250 (ms) 
and an OFF state of 750 (ms) are repeated in turn. In other 
words, the waveform is of 1/4 duty. The amplifier 10 and the 
demodulation means 11 are operated according to such a waveform. 
Thereby, when they are in the ON state, the modulated signal 
received by the antenna 9 is amplified by the amplifier 10, and 
demodulated by the demodulation means 11, in Steps 104 to 108. 
In the meanwhile, when the amplifier 10 and the demodulation 
means 11 are in the OFF state, the modulated signal received 
by the antenna 9 is considered as not having been received as 
in Step 106. 
[0016] 

Here, a signal generated by mishandling the switch 4 of 
the transmitter 2 is generally a short-time signal. Thus, by 
setting a short-time ON state and a long-time OFF state on the 
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receiver 3 side, the signal caused by the mishandling is highly 
likely to be received during the OFF state on the receiver 3 
side. Although the ON state is set to 250 (ms), and the OFF 
state is set to 750 (ms) in the above example, the OFF state 
may be extended longer in order to further eliminate the signal 
generated by the mishandling. 
[0017] 

Moreover, by changing the proportion of the ON state 
period to the OFF state period, it is possible not only to 
eliminate the signal generated by the mishandling, but also to 
reduce current consumption by the receiver 3. For example, by 
causing the receiver 3 that has been continuously operated to 
operate at a duty cycle of 1/4, the current consumption by the 
receiver 3 can be greatly reduced from 3.8 (mA) to 0.95 (mA) . 
It should be noted that the durations of the ON state and the 
OFF state are not limited to the above values, and can be set 
any values. 

[0018] <Second embodiment> 

In the above embodiment, the ON state and the OFF state 
are set on the receiver 3 side, and thus the signal generated 
by the mishandling is eliminated. Next, description will be 
provided of a configuration based on an assumption that the 
signal generated by the mishandling is received during an ON 
state. Fig. 4 specifically describes Step 110 in Fig. 3. 
[0019] 

By operating the switch 4 as described above, a signal 
having a waveform corresponding to a specific ID code is 
generated in the transmitter 2, and the ID code having the same 
waveform is received and saved by the second control means 12 
of the receiver 3 (Step 200) . The second control means 12 does 
not generate an output signal immediately so that a function 
corresponding to the ID code is performed, but successively 
waits until an ID code is transmitted thereto. When a second 
ID code is received in Step 202, this received ID code is compared, 
in Step 204, with the ID code received in Step 200. When these 
two ID codes are the same, the processing proceeds to Step 206, 
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and an output signal corresponding to the ID code is generated. 
When the two ID codes are different from each other, the 
processing proceeds to Step 208, and the processing is 
terminated considered as the mishandling has been occurred on 
the transmitter 2. 
[0020] 

As described above, the second control means 12 is 
configured not to generate an output signal when a certain ID 
code is received once, but to generate an output signal only 
when certain ID codes are received twice consecutively . In many 
cases, the mishandling on the receiver 3 is performed 
instantaneously, and thus it is highly likely that the ID code 
thus generated is also a one-shot signal. For this reason, in 
a case where the mishandling is instantaneously occurred on the 
switch 4 in the above-described configuration, it is 
conceivable that an ID code is received by the second control 
means 12 just once, and that ID codes are not received twice 
consecutively. Thereby, it is possible to eliminate an input 
generated by mishandling on the receiver 3, if a configuration 
is made to generate an output signal only when the same ID codes 
are received twice consecutively. 
[0021]<Third embodiment> 

In the second embodiment, it is considered that the signal 
transmitted due to the mishandling is highly likely to be a 
one-shot signal, and confirmed is that at least two ID codes 
are received during the ON state. Then, the first ID code and 
the second ID code are compared with each other. On the other 
hand, in this embodiment, description will be given that, while 
a segment corresponding to a first ID code is used as a preamble 
signal, then a second and third ID codes are compared with each 
other so as to accomplish a reliable ID code authentication. 
The steps will be described below. In a 

modulation-demodulation method which employs a normal On-Off 
Keying (OOK) system, in order to ensure that the demodulation 
means 11 operates, it is necessary to add a preamble signal 13 
(pseudo-additional data such as 010101) as exemplified by Fig. 
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5(a) in front of an original signal 14. On the other hand, in 
this embodiment, it is not necessary to add such data. This 
is because, in this embodiment, a segment corresponding to the 
first ID code of the received signals is used as the preamble 
signal, and segments corresponding to the ID codes received for 
the second time and later are used in the following steps, 
thereby to analyze the ID codes. Hereinafter, the steps 
corresponding to Step 108 and Step 110 in Fig. 3 will be 
described. 
[0022] 

Firstly, in Step 300, the demodulation means 11 receives 
and analyzes a segment corresponding to a first ID code 15. The 
segment corresponding to the ID code 15 that is received for 
the first time is used as the preamble signal. Thus, when it 
is certain that the signal is not a noise after the waveform 
of the signal has been analyzed, the demodulation means 11 
successively demodulates the received signal to an ID code, and 
transmits the ID code to the second control means. In Step 302, 
the second control means 12 receives and saves a second ID code 
16. Subseguently, when a third ID code 17 is received in Step 
304, the third ID code 17 is compared, in Step 306, with the 
ID code 16 received in Step 302. When the two ID codes 16 and 
17 are the same, the processing proceeds to Step 308, and an 
output signal corresponding to the ID codes 16 and 17 is 
generated. When the two ID codes 16 and 17 are different from 
each other, the processing proceeds to Step 310, and it is 
recognized that mishandling has been occurred on the 
transmitter 2. Then, the processing is terminated. 
[0023] 

With this configuration, it is not necessary for the 
transmitter 2 to provide a circuit or software to generate the 
preamble signal 13. Thereby, these configurations can be 
simplified. Furthermore, since a preamble signal is not 
transmitted, data to be transmitted can also be shortened. The 
shortening of the transmission data is advantageous in that it 
is possible to reduce current consumption in the transmitter 
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2. Still furthermore, even when the ID code 16 that is received 
for the second time is not received correctly, the comparison 
of ID codes can be performed using the subsequent ID code 17 
and an ID code 18 as in the above-described Steps. 
[0024] 

The description has been given of the embodiments taking 
the keyless entry system 1 for an automobile as an example as 
described above. However, the invention of the present 
application is not limited to this. For example, the effect 
of reducing the current consumption is further increased by 
providing a false-operation preventing device for a receiver 
of the present invention in a system, such as a motorcycle, 
provided with a compact battery. 
[0025] 

In the above embodiments, the false-operation preventing 
device for a receiver is configured by setting the ON state and 
the OFF state in the components on the receiver 3 side. 
Meanwhile, it is also possible to configure the false-operation 
preventing device for a receiver by setting the ON state and 
the OFF state in the modulation means 7 or the antenna 8 on the 
transmitter 2 side. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a drawing showing a keyless entry system. 
[Fig. 2] Fig. 2 is a drawing showing a waveform of a power 
control signal. 

[Fig. 3] Fig. 3 is an explanatory drawing for a first embodiment 
of the present invention. 

[Fig. 4] Fig. 4 is an explanatory drawing for a second 
embodiment of the present invention. 

[Fig. 5] Fig. 5 is a drawing exemplifying a received data 
waveform; the part (a) thereof shows a waveform of a preamble 
signal and an ID code in combination, and the part (b) thereof 
shows a waveform in the present invention. 

[Fig. 6] Fig. 6 is an explanatory drawing for a third embodiment 
of the present invention. 
[Description of Reference Numerals] 
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